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Convolution of the Pell-Numbers
In [8] , A F. Horadam considered sequences of numbers P n , is the covolution of the Pell numbers P n , and the second one, Q (s) n , is the convolution of the Pell-Lucas numbers Q n . In [5] the polynomials U n,m are given as: 
where n ∈ N, s ∈ N and m ≥ 1. Throughout in this paper we use N to denote set of all nonnegative integers. This paper is motivated by papers [3] , [4] , [5] , [6] , [7] , [8] , [9] .
Using the standard method, starting with recurrence relation (0.1), we get the following explicit formula
For s = 0 in (1.1), we have P n+1,m -generalized Pell numbers:
Remark. Using the known relations (see [10] ):
the explicit formula (1.1) can be written in the following form (see [3] )
So, for m = 2 and m = 3, the last relation yields: 
Proof. Using the explicit representation (1.1) on the left side of (1.2), we get:
Using the relation (1.3), we find some first members of sequence P (s)
n :
For m = 3, the relation (1.2) yields:
Now, from (1.1), for m = 3 and s = 0, 1, 2, 3, 4, we get: Again from (1.2), for m = 4, we find that numbers P (s) n,4
satisfy the following recurrence relation:
, n ≥ 4, s ≥ 1.
(1.5)
For m = 4, and from (1.1), we get the following members of the sequence {P (s) n,4 }: 6) for n ≥ m − 1.
Proof. From the relation (1.2), for successive values s = 0, 1, . . . , k, we get:
Hence, substituting n by n + 1, we obtain
The relation (1.6), for m = 2, is given in [8] .
We give some examples.
Example 1. Let n = 4, s = 3 and m = 3. From Table 1 and using (1.6), we get:
Example 2. Let n = 5, s = 3 and m = 3. Again from Table 1 and using (1.6), we find:
Example 3. Let n = 4 and s = 4. Then, from Table 2 and (1.6), we have:
Example 4. From Table 2 , using (1.6), for n = 6, s = 4, we get: n,m satisfy the following relation
where s ≥ 1, n ≥ m − 2, m ≥ 2.
Proof. Taking n = 1, 2, . . . , and from the relation (1.2), it follows: 
So, summing the last equalities, we find that
Example 5. For m = 3, s = 3 and n = 4, by (1.7), and from Table 1 , we have
Example 6. For n = 5, m = 4 and s = 4, using (1.7), and from Table 2 , we have:
⇔ 2(1 + 10 + 60 + 280 + 1125) = 4092 + 1125 + 280 + 60 − 2605 ⇔ 2952 = 2952.
Connection with Generalized Fibonacci Numbers
In this section we find relations between the sequence {P (s) n,m } and the generalized Fibonacci numbers F n,m (3), where F n,m (x) are the generalized Fibonacci polynomials (see [1] , [2] , [5] , [7] ).
Namely, the numbers F n,m (3) are given as
Theorem 4. For the numbers P (s)
n,m it holds:
Proof. In the proof we use induction on n. For m = 2 this theorem is proved in [8] . It is easily to prove this theorem for m = 3 and m = 4, for n = 1, 2, 3. Suppose that (2.2) is correct for N:
then, for N + 1, and taking P (s) n,m = 0 for s < 0 and n ≤ 0, we get: (1)
Generalized Pell-Lucas Convolutions
The s th -convolution Q 
is one modification of L n ( [9] ). Now, from (3.1), we get the following recurrence relation (Q (s) 0,m = 0):
Next, by the generating function (3.1), from (0.1), we find the following formula
Hence, from (1.1) and (3.3), we get the formula 4) which is an explicit formula corresponding to numbers Q 
, n ≥ 2.
(3.5)
Using the relation (3.5), for n = 0, 1, 2, 3, 4, 5, 6 and s = 0, 1, 2, 3, 4, we get: 
Next, from (3.6), for n = 1, 2, 3, 4, 5, 6 and s = 0, 1, 2, 3, 4, we get: n s = 0 s = 1 s = 2 s = 3 s = 4   1  2  4  8  16  32  2  4  16  48  128  320  3  8  48  192  640  1920  4  18  136  664  2624  9120  5  38  360  2088  9536  37600  6  80  912  6144 31872 Proof. Using the relation (3.7), we get:
n−m,m + 2Q (1) n,m + 2Q So, the relation (3.8) is proved.
Finally, we give the following two examples.
Example 7. From Table 3 and using (3.8), we obtain: 
